This article presents the results of comprehensive inventories made of water-related conflict and cooperation occurring in five districts in Africa, Asia and Latin America between 1997 and 2007. Following a description of the conceptual and methodological framework developed for undertaking these inventories, the article documents the extent, nature and intensity of water-related conflict and cooperation in the five districts. The article concludes by identifying three challenges relating to the magnitude, complexity and invisibility of local-level conflict and cooperation about water, which efforts to improve local water governance would have to address.
Introduction
Recent decades have witnessed an increasing focus on water as a source of conflict. Much of the focus has been on transboundary water conflict Ravnborg, 2004; Swedish Water House (SWH), 2004; Zeitoun & Mirumachi, 2008) . Among the conclusions coming from research on transboundary water conflict is that international violent conflict is rarely caused by, or focused on, water resources . On the contrary, this research suggests that the smaller the geographic scale, the higher the risk of violent water-related conflict (Wolf, 1998; Postel & Wolf, 2001; Wolf et al., 2003) . In the wake of increasing competition for water -whether caused by growing populations, changing water use patterns, new types of water uses and users, climate change or a combination hereof -this leads to fears that the number and intensity of local water conflicts will increase during the next decades (Ohlson, 1999;  here quoted from Wolf et al., 2003; SWH, 2004; Thomasson, 2005; UNDP, 2006 ).
Yet, while transboundary water conflicts are quite well documented , knowledge of local water conflicts, that is, intra-state conflicts, is limited and tends to be based on sporadic accounts rather than on systematic empirical evidence (Ravnborg, 2004; SWH, 2004) . To fill this gap, the Competing for Water research programme 1 set out to develop comprehensive inventories of water-related conflict and cooperation for five districts in Asia, Africa and Latin America covering the 10-year period from 1997 to 2007. Inspired by the conceptual framework developed by Aaron Wolf and his colleagues for undertaking the inventory of transboundary water-related events and developing the Transboundary Freshwater Dispute Database 2 , we developed a conceptual and methodological framework for undertaking these inventories. Based upon the application of this framework in five districts in Asia, Africa and Latin America, this article identifies three challenges that efforts to improve local water governance will have to address.
The first of these challenges is that water-related conflict and cooperation involve numerous intra-and inter-community events which, despite their small geographic scale, affect a larger number of people than the fewer but larger scale inter-district events. Second, the complexity of local water-related conflict and cooperation is high, for example, in terms of involving potentially competing claims of access to the same water resource for different types of uses and users. The third and last challenge which this article highlights is that the majority of these numerous and complex instances of water-related conflict and cooperation do not come to the attention of authorities and other social actors, outside the location of the events and the directly involved parties. As long as the outcome of water-related conflict and cooperation is an equitable, environmentally sound and economically desirable allocation and development of water resources, as seen from a broader societal perspective, this would not constitute a problem. However, as soon as this proves not to be the case, an 'every-day conflict and cooperation' that occurs without coming to the attention of outside authorities and other social actors, becomes a water governance challenge that warrants intervention.
The study area
The Competing for Water programme chose to focus its research in five districts -Con Cuong district in Vietnam, Douentza district in Mali, Namwala district in Zambia, Tiraque district in Bolivia and Condega district in Nicaragua. Apart from being located in three different continents, these districts were selected through a maximum variation sampling strategy. The logic underlying the maximum variation sampling strategy is that any common patterns that emerge from great variation are of particular interest and value in capturing the central and more general dimensions of a setting or phenomenon (Patton, 2002) .
As illustrated in Figure 1 , the five districts selected as research locations for our study represent a high level of heterogeneity among them in terms of rainfall pattern, population density, the importance of irrigation, livestock keeping and fishing as well as hydro-power and other water infrastructure development and the existence of formal water allocation mechanisms.
Conceptual framework

Water events
Water-related conflict and cooperation takes place in response to situations of actual or potential competition, that is, situations in which two or more parties seek access to the same water resource. At times, such conflict or cooperation is latent, while at other times, it is expressed as water events. Such water events consist of actions which challenge other parties' access to or specific use of water, or which confirm or enlarge one's own or other parties' access to or use of water. We define a water event as an action (or a set of actions) that seeks to secure one or more parties' access to or use of water by (i) challenging other parties' access or use; (ii) confirming own or other parties' access or use; or (iii) collaborating with other parties to secure access or use.
Hence, water events include all events for which water access or use (one's own or that of others) is the immediate issue. An event may be made up of a single action or it may be made up of several actions, that is, a set of actions. We use the term 'set of actions' to refer to actions which are either repeated but similar, or to actions which, combined but not necessarily individually, directly relate to the issue of one's own or other parties' access to or use of water. This implies that actions which are preparatory to other actions for which water access and use is the immediate issue do not constitute a separate event but together with the actions that they are preparatory to, form part of a set of actions which when combined constitute a water event.
Water event character
Water events may be either conflictive or cooperative. We characterize a water event as 'conflictive' when one or more parties challenge other parties' access to a particular water resource. This may range from (i) petty water 'theft', judged according to formal or customary law or to local customs and agreements; through (ii) excessive water use either in terms of quantity (depletion) or quality (contamination); to (iii) open violence and aggression or physical inhibition of other parties' water access. Thus, the challenge may concern the amount of water being withdrawn, the quality of water left available for others, the location of water, or the basic right to access to water. A water event is characterized as 'cooperative' when one or more parties engage in jointly coordinated actions with other actors to secure shared water access or to acknowledge other parties' access to water. This may range from verbal acknowledgement of the rights of others to the establishment of joint water management mechanisms.
Water event intensity
Inspired by the event intensity scale developed by Wolf and his colleagues to characterize the intensity of water events in transboundary water basins Yoffe et al., 2003) and by Thomasson (2005) , the Competing for Water programme developed a scale to assess the intensity of local-level water events (Table 1) .
Water situations
Some water events stand alone while others are mutually related, taking place as flows of action where conflictive and cooperative events sometimes succeed one another, sometimes overlap and where sometimes new actors decide to engage or are pulled into the flow of events, sometimes are left out or decide to stay out of the flow of action. We define a water situation as 'a social situation where two or more parties have actual or potentially competing interests in the same water resource'.
Competition occurs when more parties have different interests in the same water resource. Yet, competitive situations are not necessarily conflictive. Competitive water situations may be cooperative, as when parties negotiate and/or sustain agreements for water use and access, or they may be conflictive, as when water access and use of one or more of the parties is contested. Hence, water situations can be characterized as 'mainly cooperative', as 'mainly conflictive', or as 'both conflictive and cooperative' when both types of actions are involved.
Water situations tend to evolve over time. More actors may involve themselves or become involved as direct parties to a water situation when they recognize that a competitive water situation is developing while others may drop out when they recognize that they have nothing to gain or lose. Thus, the 'boundaries' of a given water situation, that is, the difference between a situation 'A' and a situation 'B', are defined by the issue involved and the water resource, rather than by the actors involved.
Methodological framework
The Competing for Water research programme set out to develop comprehensive inventories of waterrelated conflict and cooperation for five districts in Asia, Africa and Latin America covering the 10-year period from 1997 to 2007 3 . To accomplish this task, a methodological framework was developed which is briefly summarized next.
Public and private water-related events
Water-related events take place on many different scales, ranging from events that take place between two neighbours, or between husband and wife, to events that take place between groups of water users within a community or between an industry or a large-scale farming enterprise on one side and downstream water consumers on the other side. The Competing for Water programme distinguishes between 'public' and 'private' water-related events. By 'public' water-related events, we understand events which either (i) involve two or more parties of which at least one party represents or comprises individuals from more than five households; or (ii) involve at least three different types of parties, for example, fishers, an industry and domestic water consumers. 'Private' water-related events, on the other hand, are those that take place, for example, between two neighbours who agree to develop or share a water resource or between a husband and wife who disagree whether to use water available to them for watering livestock or for growing vegetables. We chose to include only 'public' water-related events in the water event inventories developed for the five districts. 
Sampling
Some water-related events are reported to or involve institutions from outside the location where they take place and may therefore be identified by examining the archives and through interviews with current and former staff of such institutions. However, many water-related events do not to come to the attention of outside institutions and can therefore only be identified through interviews with community-level institutions and community members at the location of the events. Therefore, the development of comprehensive inventories of water-related events requires that community-level field work is undertaken.
Even for a small district like Condega in Nicaragua with only 56 communities, developing the comprehensive inventory of water-related public events through field work in all communities would have been prohibitively costly and time consuming. Hence, we chose to develop the comprehensive inventories on the basis of field work undertaken in a sample of communities. In each research location, a sample of 10 communities was drawn through a geographically 4 stratified, random sampling procedure. To maximize the likelihood that the results obtained from the 10-community samples would reflect the nature, extent and intensity of water-related conflict and cooperation in the research locations, the number of communities selected from each geographic stratum was determined on the basis of the weight of each stratum calculated as its share of the total population of the research location. The indicated number of communities was randomly selected from each stratum. This sampling procedure has the further advantage of not entailing a bias with respect to community size.
The principal source of information for developing comprehensive inventories of events that had occurred in the selected communities between 1997 and 2007 was interviews with people living or working -or having lived or worked -in the community. Two types of respondents were interviewed: (i) key informants, that is, persons who, as well as being inhabitants of the community, take up formal positions in community-level institutions such as village government, drinking water committee, irrigation committee, or cultural groups, or take up positions as health workers, teachers, traditional leaders, religious leaders, and so on; and (ii) inhabitants, that is, persons who live -or have lived -in the community, but do not take up any formal position in community-level institutions. To ensure comprehensiveness, key informants from all community-level institutions were interviewed. Moreover, individual interviews were conducted with a sample of between 12 and 15 inhabitants. Recognizing that information about and possible taking part in water events often depend upon the individual's social, economic and political position in the community, as well as the individual's geographical location in the community, the sampling of 'ordinary' inhabitants was undertaken through maximum variation sampling considering (i) geographical location; (ii) age; (iii) sex; and (iv) resident/absentee water users. In addition to community-level interviews, interviews were undertaken with institutions outside the sample communities. For each research location, a list was developed of institutions to which water events that had taken place within the research location could potentially have been reported, including institutions within, as well as outside, the research location. Based on this list, reported water events, which had taken place within the sample communities, were identified through interviews with current and former staff members of these institutions as well as through archival studies. The list of institutions to which water-related events could potentially have been reported included institutions like: (i) district authorities; (ii) ministries both at national level and their regional delegations; (iii) the police; (iv) the water utility; (v) water authority; (vi) legal institutions (lawyers, judges, court institutions, public attorneys); (vii) civil society organizations (political parties, unions, associations, etc.); (viii) NGOs; (ix) international organizations; and (x) the media -both national and local newspapers, radio and television stations.
Water event and situation characterization
All water-related events and situations identified were listed. For each event and situation, information had been obtained from various sources inside, and in some cases also outside, the community. In order to ensure reliability, the consolidated characterization of each water event and situation was elaborated through a process of triangulation between these different sources of information. The consolidated characterization was recorded, using a water event and a water situation registration format, respectively. Besides prompting information identifying and briefly describing the water event and situation and establishing their mutual relationships, these formats 5 recorded information on the features (i) that relate to the definitions of the water event and situation and locate the event and the situation in time and place; (ii) that relate to the outcome and impact of the event and situation; and (iii) that provide information on the sources of information about the event and situation. These features are summarized in Table 2 . Information from these formats was subsequently entered into a database and analysed using SPSS ®6 .
Extrapolation
On the basis of these inventories of water-related events and situations in the sample communities, the total number of water-related events that had occurred in the research locations during the study period was estimated through extrapolation. The sampling fraction and the associated weight to be assigned to each event were calculated based on the proportion that the population of each of the 10-community samples constitutes relative to the total population of the research location (Table 3) .
Some events take place within a single community while others take place across two or more communities. In order not to count such multi-community events twice or more, events which take place in more than one community within the research location are weighted inversely to the number of communities where they take place. Thus, the number of water-related events having occurred in each research location between 1997 and 2007 is estimated by weighting each event by the inverse sampling fraction ('Population-based weight', Table 3 ) divided by the number of communities in which the event takes place. Likewise, the number of water-related situations which have given rise to water-related events during the period 1997 to 2007 is estimated by weighting each situation by the inverse sampling fraction (column [6], Table 3 ), however, divided by the maximum number of communities in which any of the events related to the situation had taken place. Recognizing that many communities in Douentza district are only inhabited during part of the year due to transhumance, it was decided to draw a sample of 15 communities for Douentza district.
Results
Magnitude of local water-related conflict and cooperation
Water-related conflictive and cooperative events are small in scale but large in numbers and magnitude. We identified a total of 790 water-related events that had occurred in the sample communities of the five districts. Of these, 714 events had started between 1997 and 2007. Using the weight calculated above (column [6], Table 3 ) adjusted by the number of communities in which the event took place, a total of 6,089 water-related conflictive and cooperative events is estimated to have occurred between 1997 and 2007 in the five districts. For the districts, the estimated number of water-related events ranges from 860 water-related events in the small Condega district in Nicaragua to 1,605 water-related events in the much larger and intensively irrigated Tiraque district in Bolivia ( Table 4 ). Given that each of the five districts only represents a very small part of the population, as well as of the national territory in their respective countries 7 , this suggests that the number of water-related events taking place in Mali, Nicaragua and Zambia over a 10-year period should be counted in tens of thousands, while in Bolivia and Vietnam, the number of water-related events taking place over a 10-year period should be counted in hundreds of thousands.
While some water-related events take place as isolated events, the majority form part of flows of events that are all related to a common situation. The 6,089 water-related events estimated to have taken place between 1997 and 2007 in the five districts correspond to a total of 1,954 water-related situations (Table 4) . Overall, three quarters (74%) of these water-related situations contained two or more events. On average, these multiple-event situations contained 4.0 events, ranging from 3.4 events per multiple-event situation in Namwala district to 5.3 events in Douentza district.
The majority of the water-related situations, that is, 1,554 water-related situations, corresponding to 80% of the water-related situations estimated to have occurred between 1997 and 2007 in the five districts, took place between parties belonging to the same community while 369 (19%) water-related situations took place between parties belonging to different communities located within the district. Finally, 32 (2%) water-related situations took place between parties belonging to different districts (Table 5 ). As would be expected, each inter-community and inter-district situation tends to affect more people than each intra-community situation. However, owing to the much higher frequency of intra-community situations, the total number of people affected by intra-community water-related situations is estimated to be more than twice that of intra-community water-related situations and more than 18 times higher than the number of people affected by inter-district water-related situations (Table 5) .
Character, intensity and nature of local water-related conflict and cooperation
Rather than dichotomous and mutually exclusive phenomena, conflict and cooperation about water are interwoven in flows of action where conflictive and cooperative events sometimes succeed one another and sometimes mutually overlap. Mainly cooperative, water-related situations, where parties cooperate to overcome potentially competing claims to water, evolve over time and may involve 7 Bolivia has a total of 327 districts. In Mali, the number of districts is 49. Nicaragua has 153 districts, Vietnam has a total of 690 districts and Zambia has a total of 72 districts. sudden drawbacks where disagreements on specific conditions of access emerge. Likewise, mainly conflictive situations where parties confront each other about access to and management of a water resource may get resolved, whether to the equal benefit of all or to the exclusive benefit to some of the involved parties.
Overall, cooperative and conflictive situations appear to be equally frequent. Of the 1,954 waterrelated situations that had given rise to conflictive and cooperative events between 1997 and 2007 in the five districts, 37% had been mainly conflictive, 45% mainly cooperative and the remaining 17% had been equally conflictive and cooperative. However, while mainly or partly conflictive situations dominate in Namwala and Tiraque districts, accounting for 83 and 63%, respectively, situations that 
The mid-point in the population ranges was used to calculate the estimated number of people affected, i.e. in the range '10-99 persons', 45 persons was used as the mid-point. Numbers do not add up to the total 'N' due to rounding. were mainly or partly cooperative are more frequent in Con Cuong, Douentza and Condega districts, accounting for 69, 64 and 63%, respectively. Competition for water does lead to acts of violence, but only in a minority of cases. In 113 of the 6,089 events (2%) that had occurred in the five districts, persons had been physically threatened as part of the event while in another 52 events (1%), persons had been physically violated. Despite the fact that the majority of the water-related situations that took place in Douentza district were characterized as mainly cooperative, a considerable number of these violent acts took place in Douentza district 8 . Less than 1% of all water-related events (37 events) ( Figure 2 ) were characterized as planned or unplanned collective violence (À7 and À6 according to the water event intensity scale (Table 1) , respectively). As shown in Figure 2 , the majority of the water-related events involve commitments to joint water management directly between the potentially competing parties (þ3 according to the water event intensity scale), verbal disputes (À1), denouncement of other parties' water use to third parties (local as well as external) (À3) and sporadic and small-scale violation of access rights, for example, water thefts (À2). Overall, the water-related events were equally divided between conflictive (51%) and cooperative (49%) events. In all five districts, mainly or partly conflictive situations tend to contain a higher number of events per situation than mainly cooperative situations 9 . Overall, 63% of water-related situations within which events took place between 1997 and 2007 in the five districts, involved people who wanted to use a water resource for the same purpose, for example, as drinking water or for irrigation, while the remaining 37% of water-related situations involved people who wanted to use a water resource for different purposes. Often multiple-use situations took place between people who wanted to use water for drinking or other domestic purposes, on the one hand and, on the other hand, people who wanted to use water for productive purposes such as watering of livestock, irrigation or mining. However, significant differences were found between the districts. In Douentza and Namwala districts, multiple-use situations were more frequent than single-use situations, constituting 64 and 78%, respectively, of all situations within which events had occurred during the study period, whereas in Tiraque and in Con Cuong districts, single-use situations accounted for 94 and 85%, respectively. In between, in Condega district, 56% of all situations were single-use situations, while the remaining 44% were multiple-use situations.
Several features contribute to explain these similarities and differences. Both Tiraque and Con Cuong districts are characterized by the existence of widespread collective irrigation infrastructure, mainly canals being fed by surface water led by gravity from upstream lakes, dams, springs and streams (see also Table 6 ). Thus, although primarily intended for irrigation, a number of other uses take place along the canals without necessarily giving rise to conflictive or cooperative events. By contrast, in 8 Forty-three of the 113 events that involved persons being threatened took place in Douentza district, 29 of the events took place in Condega district and 27 took place in Namwala district. Thirty-six of the 52 events that involved persons being physically violated took place in Namwala district and 16 took place in Douentza district. 9 In Tiraque district, mainly cooperative situations on average contain 2.6 events while mainly conflictive and equally conflictive and cooperative situations contain 4.0 and 4.2 events, respectively. In Douentza district, mainly cooperative situations contain 4.6 events, while mainly conflictive situations contain 6.5 events on average. In Condega district, mainly conflictive situations on average contain 3.0 events, while mainly cooperative and equally conflictive and cooperative situations contain 2.3 and 2.1 events, respectively. In Con Cuong district, mainly conflictive situations contain on average 3.5 events, compared to only 2.3 events for mainly cooperative situations and finally, in Namwala district, mainly cooperative situations contain on average 1.7 events compared to 3.3 and 3.6 events for mainly conflictive and equally conflictive and cooperative situations (significant at 0.05 level, Scheffe test). Douentza and Namwala districts, most situations concern ground water or natural ponds, that is, pointspecific water sources which, owing to the limited availability of surface water sources such as streams and rivers, have to serve a number of different purposes and therefore tend to concentrate water users with diverging water use interests around these points. As an indication of the concentration of water users around a limited number of point-specific water sources, more than a quarter of all households in Douentza and Namwala districts indicated 10 that they had to walk more than 20 min to fetch drinking water whereas this was the case for only 2, 4 and 8% of all households in Tiraque, Condega and Con Cuong districts, respectively. Condega district does not have a collective infrastructure established for irrigation, but like Tiraque and Con Cuong districts, it has available surface water, although in many places not of sufficient quality to make it suitable as drinking water.
In Tiraque and Con Cuong districts, the majority of the single-use situations (57 and 54%, respectively) were related to irrigation (Table 7) dealing with issues such as the timing of irrigation water, the sharing of irrigation water in times of scarcity, maintenance of irrigation infrastructure, and so on 11 . In Fig. 2 . Water event intensity by district: estimated number of events according to event intensity. À7, organized collective violence; À6, riots, unplanned collective violence; À5, collective large-scale violation of access rights; À4, public protests/ demonstrations (peaceful); À3, denounce to authorities and/or third party; À2, sporadic/small scale violation of access rights; À1, verbal dispute/expression of discontent; 1, verbal recognition of other's access rights; 2, sporadic/occasional meetings and water sharing; 3, commit to water sharing/management agreements without third party endorsement; 4, commit to water sharing/management endorsed by third party; 5, establish joint water management forum; 6, develop shared decisionmaking and/or rules for water access; 7, merge formerly individual access rights.
10 This information stems from a household questionnaire survey administered to a random sample of 400 households in each of the five districts as part of the Competing for Water research programme. 11 Frequency of situations according to issues is not shown in table.
Condega district, the majority of the single-use situations (75%) were related to drinking water, primarily constituted by efforts of rural inhabitants to obtain external support for constructing or improving the drinking water supply infrastructure. Such situations were also prominent in Con Cuong district, where the issue of rural drinking water constituted 46% of all single-use situations. In Douentza district, close to half of the single-use events were related to rural drinking water, while close to the other half of the single-use events was equally split between being related to fishing dealing with issues of competing claims of access to water and water management rules and being related to water for livestock. Finally, in Namwala district, the single-use events concerned water for livestock and rural drinking water, and Some water-related situations involved more than one water source type. Therefore, the percentages do not add up to 100.0. Percentages from individual districts do not add up to 100.0 due to rounding. also here they were primarily dealing with competing claims of access to water and water management rules. A little more than half (54%) of the 721 multiple-use situations within which water-related events had taken place between 1997 and 2007 were situations of potential competition between domestic and productive uses of water, the latter primarily related to primary production (farming, including irrigation, watering of livestock and fishing). In Tiraque district, all of the very few multiple-use situations related to irrigation and rural drinking water and were primarily concerned with competing claims of access to water, deviation of water and water management rules. In Douentza and Condega districts, eight out of ten water-related situations involved potential competition between domestic and productive uses; in Douentza district, this primarily related to water for livestock and being concerned primarily with how to divide scarce water resources between the two uses while in Condega district, these events were primarily related to issues of competing claims of access to water, deviation of water, and water management rules. In Con Cuong district, approximately half of the multiple-use situations involved events between parties wanting to use water for domestic purposes on the one hand and for productive purposes on the other. However, in Con Cuong the productive uses comprised mining and industrial use in addition to irrigation and watering of animals. These situations involved issues of water quality and water regulation. Finally, in Namwala district, a little more than a third of the multiple-use situations involved potential competition between domestic and productive uses, while a little more than another third related to potential competition between productive uses, notably between watering of livestock and watering of crops. In Namwala district, the main issues were water management rules, damaged water supply infrastructure and water scarcity (Table 8) .
As shown in Figure 3 , in three of the districts, namely Condega, Con Cuong and Namwala districts, multiple-use situations were more likely to be conflictive than single-use situations, while in Douentza district, where cooperative situations dominate, multiple-use situations were more likely to be cooperative than single-use situations 12 . In Tiraque district, where hardly any multiple-use situations had taken place, no significant correlation was identified.
Thus, despite their small geographic scale, water-related conflict and cooperation tend to be complex in terms of requiring balances to be made to accommodate different types of uses and users, particularly where water infrastructure and water governance institutions are least developed and furthest away.
Most water-related conflict and cooperation is unknown outside its location
Just over a quarter of the water-related situations which had given rise to water-related events in the five districts between 1997 and 2007 were recorded by outside authorities 13 , the media, NGOs and so on either in writing (administrative files, internal memos, local newspaper articles, etc.) or in the memory of actual or previous staff members. This share ranges from just below 40% of the water-related situations in Con Cuong district to less than 20% of the water-related situations in Tiraque and Namwala districts (Figure 4 ).
Yet, in 42% of the water-related situations, one or more of the direct parties to the situation had called upon third parties to mediate in conflicts, to solicit support for improving water-related infrastructure and 12 In Douentza district, 36% of the mainly cooperative situations contain conflictive events. 13 Not including community-based authorities such as community leaders, village government, water committee, etc. so on. In six out of ten of these situations where third parties had been called upon (corresponding to 25% of all water-related situations in the five districts; Table 9 ), authorities and other social actors from outside the location of the situation had been called upon as a third party, whereas in the remaining four out of ten (corresponding to 17% of all water-related situations in the five districts), only community-based authorities had been called upon as the third party. However, significant differences exist between the five districts in this respect, reflecting their mutually diverging institutional contexts. As shown in Table 9 , third parties, particularly community-external third parties are most likely to be called upon in Condega district, Nicaragua. Apart from the proximity of the district headquarters to most rural communitiesCondega is a small district and many communities are served by a daily bus route to Condega townCondega's district administration has had an explicit policy of public attention and has, particularly since the impact of hurricane Mitch in 1998, been favoured by a number of donor-funded interventions related to water supply and watershed management implemented through ministries, water supply agencies and non-governmental organizations (NGOs), sometimes in coordination with the district authorities. These features contribute to the relatively high third-party involvement in water-related situations in Condega district. At the other extreme, third parties are least likely to be called upon in Tiraque district in Bolivia and Con Cuong district in Vietnam, where third parties were called upon in 21% and 30%, respectively, of water-related situations. In Con Cuong district, almost exclusively community-based authorities are called upon as third parties. As mentioned earlier both districts are widely served by irrigation canals and have, over time, developed mechanisms, including community-based committees, for allocating irrigation water among the plots served by the canals. Thus in Tiraque district, communitybased irrigation committees were themselves a direct party to close to one third of the water-related situations that had taken place in the district. In Con Cuong district, which like the rest of Vietnam has a hierarchical political and administrative system, attempts to call upon community-external authorities as third parties have to take place through the community organization. Table 9 shows that the institutions called upon as third parties tend to be the institutions with broader mandates such as the community committee or the district administration, or private NGOs, typically in their capacity of executing donor-funded water-related projects, for example, in Douentza and Condega districts, whereas institutions which have a specific water-related mandate are much less called upon. Only in Condega district was the water supply agency (ENACAL) called upon to any significant degree because it executed a donor-funded rural drinking water project during the study period. International organization
In some water-related situations, more than one third party was called upon. Therefore, the institution-specific percentages do not add up to the total percentage of situations in which third parties have been called upon. b Correlation between type of third party called upon (community-level authority only, community-external authority also, no third party) and research location significant at 0.001 level (Pearson's chi-square test).
The gap between the number of water-related situations that were recorded and those where third parties had been called upon provides an indication of the limited capacity which most rural institutionspublic as well as private and community-level as well as district or national level -face with respect to responding to the needs and claims of the population. This constitutes a water governance challenge by creating frustrated expectations both among those who are called upon as third parties and the direct parties to a water-related situation who are in need of third party involvement.
Moreover, our data indicate that despite the fact that priority is formally assigned to human drinking water over other uses in all of the research locations, it is often the people who use water for drinking and other domestic purposes who have to give in when faced with competing demands to the same water, for example, from livestock keepers or farmers who use water for irrigation ( Figure 5 ). Overall, in only 11% (83 events) of the estimated 728 multiple-use, conflictive events which involved rural domestic consumers (drinking and other domestic uses), rural domestic consumers were assessed to 'win', while they were assessed to lose in 39% (282 events) of these multiple-use, conflictive events. By comparison, livestock keepers were assessed to 'win' in 23% (81 events) of the 346 multiple-use conflictive events which also involved use of water for domestic purposes, and farmers using water for irrigation were assessed to 'win' in 40% (100 events) of the 247 multiple-use conflictive events which involved use of water both for irrigation and for domestic purposes.
In this context, the lack of third party involvement which could contribute to ensuring an equitable, environmentally sound and productive use of available water resources constitutes not only a challenge but also a societal problem. 
Conclusion
The Competing for Water programme set out to develop empirically based, comprehensive inventories of water-related conflict and cooperation for five districts in Asia, Africa and Latin America, covering the 10-year period from 1997 to 2007. We developed a conceptual and methodological framework for undertaking these inventories. Based upon the application of this framework in the five districts -Tiraque district in Bolivia, Douentza district in Mali, Condega district in Nicaragua, Con Cuong district in Vietnam and Namwala district in Zambia -we estimate that just over 6,000 waterrelated events, that is, actions or sets of action that seek to secure one's own or other parties' access to or use of water, or to challenge other parties' access to or use of water, had taken place between 1997 and 2007. The events were almost equally distributed between conflictive and cooperative events. The number of water-related events ranges from 860 water-related conflictive and cooperative events in the small Condega district in Nicaragua to 1,605 events in the much larger irrigated Tiraque district in the Bolivian highlands. Some water-related events took place as isolated events, while others formed part of flows of events that related to a common situation. We estimate that the just over 6,000 events related to a total of 1,954 water-related situations.
From the analysis of these inventories of water-related conflict and cooperation, we identify three challenges which have policy implications for efforts to improve local water governance. The first of these challenges relates to the magnitude of local water-related conflict and cooperation. Despite their small geographic scale, numerous intra-community situations of water-related conflict and cooperation are estimated to have affected almost one million people over the 10-year period. This is more than twice the number of people affected by inter-community water-related conflict and cooperation during the same period and eighteen times the number of people estimated to have been affected by inter-district water-related conflict and cooperation. A considerable part of intra-community water-related conflict and cooperation deals with competing claims of access to water and water management rules among users, including between domestic and productive uses of water. Hitherto, water governance efforts to address the allocation of water between sectors have primarily focused upon the river basin and watershed levels while being more silent in this respect at the community level. Provided that an important water policy objective is to assist people in finding durable, equitable and environmentally sound solutions to the water-related issues which cause conflict between them, our finding that the magnitude of intra-community water-related conflict and cooperation by far outweighs that of intercommunity and inter-district water-related conflict and cooperation, in terms of number of people affected, suggests that this balance of effort to improve water resources governance has to be revisited. It implies that water governance institutions should be concerned with improving their capacity to identify, address and mediate in water-related conflicts, not only at transboundary level, for example, between districts sharing a watershed, but also at the intra-community level.
The second policy challenge relates to the complexity of water-related conflict and cooperation. Over one third (37%) of the water-related situations identified in the five districts took place between parties wanting to use the same water for different purposes and in Douentza and Namwala districts, where ground water is the only available water source during part of the year, such multiple-use situations constitute between two thirds and three quarters of the situations of water-related conflict and cooperation. Since access to water for domestic and different types of productive use of water often reflects broader patterns of gender, ethnic and economic differentiation, this implies that efforts to improve local water governance will have to address the allocation and use of water in the context of such complex patterns of social, economic and cultural differentiation.
The third and last of these policy challenges relates to the invisibility of water-related conflict and cooperation. Only just over a quarter of the situations of water-related conflict and cooperative that had occurred between 1997 and 2007 in the five districts had come to the attention of outside institutions. In itself this does not constitute a problem. However, despite widespread cultural and policy principles of assigning priority to domestic water use over other uses of water, this paper has shown that such principles are far from always reflected in the actual outcomes of water-related conflict and cooperation where domestic water users often have to give in to those who use water for irrigation and for watering livestock. The invisibility of such situations to outside authorities, whose task it is to ensure that water is governed according to existing policies and legal frameworks, constitutes the third and last of the challenges which efforts to improve local water governance have to address. Addressing this challenge not only requires that more resources -human as well as operational -are allocated to institutions, such as district authorities, which are accessible to people living in rural areas and which may serve as third parties to be called upon to mediate in situations where competing claims to water are made. It also requires that these institutions are backed administratively, technically and legally to enable them to perform this mediating role in a meaningful way.
